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[ Abstract] Objective To investigate the changes of serum complement C1q / tumor necrosis factor related protein 6
(CTRP6) and Kriippel-like factor 10 (KLF10) levels in patients with acute ischemic stroke (AIS) and their relationship with
the degree of neurological deficits. Methods A total of 136 AIS patients admitted to the Department of Neurology in Mi-
anzhu People' s Hospital from January 2020 to July 2024 were selected as AIS group. According to the degree of neurological
deficit [ National Institutes of Health Stroke Scale (NIHSS) score ], they were divided into mild subgroup ( n=47), moderate
subgroup ( n=48) and severe subgroup (n=41). Another 68 healthy volunteers were selected as healthy control group. Serum
levels of CTRP6 and KLF10 were detected by enzyme-linked immunosorbent assay. Spearman correlation analysis was used to
analyze the correlation between serum CTRP6, KLF10 levels and NIHSS scores in AIS patients. Multivariate Logistic regres-
sion analysis was used to analyze the influencing factors of severe neurological deficits in AIS patients. The receiver operating
characteristic (ROC) curve was used to analyze the diagnostic efficiency of serum CTRP6 and KLF10 levels for severe neuro-

logical deficits in AIS patients. Results The serum CTRP6 level in the AIS group was lower than that in the healthy control
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group, and the KLF10 level was higher than that in the healthy control group ( #/P=14.134/<0.001,14.0374/<0.001); age, cere-
bral infarction volume, serum KLF10 level mild subgroup < moderate subgroup < severe subgroup, serum CTRP6 level mild
subgroup > moderate subgroup > severe subgroup ( F/P=31.995/<0.001,568.359/<0.001,84.772/<0.001,75.117/<0.001);
Pearson correlation analysis showed that the NIHSS score of AIS patients was negatively correlated with serum CTRP6 level
(r,/P=-0.759/<0.001) and positively correlated with serum KLF10 level ( r,/P =0.747/<0.001); multivariate Logistic
regression analysis showed that large cerebral infarction volume and high serum KLF10 level were independent risk factors for
severe neurological deficits in AIS patients| OR(95% CI)=2.178(1.291-3.674),1.122(1.022-1.232) ], and high serum CTRP6
level was an independent protective factor[ OR(95% CI)=0.857(0.747-0.982)]; the AUC of serum CTRP6, KLF10 levels and
the combination of the two in the diagnosis of severe neurological deficits in AIS patients were 0.835,0.821 and 0.915, respec-
tively. The combination of the two was better than the single diagnosis ( Z/P=2.868/0.004,3.054/0.002).Conclusion The de-
crease of serum CTRP6 level and the increase of KLF10 level in AIS patients are related to the aggravation of neurological

deficits. The combination of serum CTRP6 and KLF10 levels has a high diagnostic efficiency for severe neurological deficits
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in AIS patients.
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J RAL R AN T2 5 AIS B &R R JED
HATET CTRP6 KLF10 X} AIS & I PR X A9 8
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1 &ER5AE

1.1 IREERE EH 2020 4 1 H—2024 457 H 447
AN REEBE 22 WRHICIA 9 AIS F#E 136 il h AIS
4,5 74 B, L 62 ] 454 37~85(61.16+9.01) %7 ; i
FEFEARTH 0.57 ~34.72(14.15+5.56) em® 3 25 & [E v Tk
WF5% e 25 & % ( National Institutes of Health Stroke
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Acute ischemic stroke; Complement C1qg/tumor necrosis factor-related protein 6; Kriippel-like factor 10;
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R SEERE AR bR ML H (Hb) | H A4 (WBC) |
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o i/t R A B AR SR A A1 SR K UL 4 il 2500 PR
Wi , N CTRP6 il 106 G 928 W B 125 30500 (7o)
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TSTAEAS ¢ R, Z2 41 [0] L BCR H F R 5 ; Spearman F&
M AIS H 3 117 CTRP6 . KLF10 7K °F 5 NIHSS
PE ARG Z IR Logistic [FIIH3 4T AIS A& #£
e s i 2 e R 2R 5 520 TAEFRE (ROC) it
R MHT I CTRP6 KLF10 /K% AIS H 2 Hi 2 1) fig
R BRI WIRLRE . P<0.05 N 2E AL FE L,
2 % R

2.1 2 #If% CTRP6 KLF10 /K F 8 AIS 44 1 i
CTRP6 /KA Tl X BEZH , KLF10 7K - g - fede S xof
41 (P<0.01), W#E 1,

2.2 AEIMAIREER L ATS B I IR/ 9 PR IE
Feds 3 WA AR FEa e s R AT 5K R K
WG W 4H B TOAST 43 % Hb, WBC . PLT,SCr, UA .
TC.TG HDL-C \LDL-C FL# 2= 5 TSt L (P>
0.05) ; 504 A ALK AL L KLF10 7K Heds, 32
WAH<H W2 <H W4, 1178 CTRP6 /K-F %, %
FE V20 > H BV 4 > F RV 4H ( P<0.01) , L& 2,

R XA S AIS 4 17 CTRP6 ,KLF10 7K - L&
(xxs,ng/L)

Tab.1  Comparison of serum CTRP6 and KLF10 levels between
healthy control group and AIS group
4 5l %k CTRP6 KLF10
fa X B 21 68 134.18+24.11 180.46+31.58
AIS 4 136 86.43+19.74 242.44+28.76
¢ {8 14.134 14.037
P1{E <0.001 <0.001

2.3 AIS B 1% CTRP6 KLF10 /KF- 5 NIHSS ¥4
A & Spearman & AH 5C 70 M 2 7, AIS L&
NIHSS iF 4» 5 Ifi #% CTRP6 7Kk F & i 41 %
(r/P=-0.759/<0.001) , 5 IfiL & KLF10 7K 5 1E A ¢
(r/P=0.747/<0.001) ,

2.4 ZPE Logistic MIHZHT AIS Bt & T & BF
B R LLAIS BE ST RE SRR R
A (HE =1, 88/ PE=0), IFRE B AT

R2 AFEMZIIGEGIAFLEE AIS B I K/ W BRHIE H

Tab.2 Comparison of clinical/pathological characteristics of AIS patients with different degrees of neurological deficits

mH BREFWLH (n=47) PR (n=48) T (n=41) X2/F i P1i
MBI %) ] % 28(59.57) 23(47.92) 23(56.10) 1.368 0.505

s 19(40.43) 25(52.08) 18(43.90)
AEE (x5, %) 55.89+8.74 62.46+7.50 65.68+8.01 31.995 <0.001
LRl [ (%) ] L 5 8 5 6(12.77) 14(29.17) 12(29.27) 4.624 0.099
LI 2(4.26) 5(10.42) 5(12.20) 1.950 0.377
Wl PR 15(31.91) 20(41.67) 18(43.90) 1.550 0.461
o i A 15(31.91) 21(43.75) 21(51.22) 3.455 0.178
o AL 30(63.83) 36(75.00) 33(80.49) 3.250 0.197
W45 (ks , mmHg) 145.53+12.41 149.35+14.13 147.95+10.11 0.829 0.364
FF3KE (x£s, mmHg) 94.09+10.52 94.35+12.33 90.59+12.42 1.938 0.166
SRAEFEARFR (x£s,cm?) 1.97+0.75 14.40+5.28 27.8126.22 337.285 <0.001
RITL[ B (%) ] 18(38.30) 17(35.42) 18(43.90) 0.683 0.711
WS [ B (%) ] 23(48.94) 18(37.50) 18(43.90) 1.271 0.530
TOAST R[] (%) ]  ASBHJEE 7Y 3(6.38) 3(6.25) 4(9.76) 14.730 0.065

A S5 R 7Y 2(4.26) 7(14.58) 6(14.63)

OGP 2E 8(17.02) 14(29.17) 11(26.83)

KBk A ZE 1Y 21(44.68) 22(45.83) 15(36.59)

/NS A FE A 13(27.66) 2(4.17) 5(12.20)
Hb(x+s,g/L) 148.34+16.10 144.32+21.63 142.23+23.68 1.928 0.167
WBC (x+s,x10°/L) 8.56+3.10 8.59+2.93 8.60+3.06 0.002 0.998
PLT(#%+s,%10°/L) 243.50+53.40 222.45+46.82 231.97+41.81 1.272 0.261
SCr(##s, wmol/L) 70.90+24.00 75.94227.80 77.61£27.21 0.791 0.456
UA(xs, pmol/L) 331.23+69.08 334.25+59.59 343.72+51.13 0.926 0.338
TC(x%s,mmol/L) 4.82+1.69 5.12+1.73 4.98+1.74 0.362 0.697
TG (x+s, mmol/L) 1.60+0.59 1.75+0.68 1.79+0.66 1.094 0.338
HDL-C(x+s,mmol/L) 1.2120.47 1.20+0.51 1.20£0.42 0.007 0.993
LDL-C( %+s, mmol/L) 2.79+1.09 3.01%1.13 2.99+1.07 0.570 0.567
CTRP6( x+s,ng/L) 100.48+16.48 86.80+12.39 69.91+17.61 84.772 <0.001
KLF10(x+s,ng/L) 222.48+24.62 242.38+20.68 265.39+24.18 75.117 <0.001
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CTRP6 . KLF10 4 H A&t (¥ RERA) 1T 2 W&
Logistic [81 05 40 8, 4% 5 W % . i B 5 4R B | 1L 35
KLF10 7K1 4 AIS 38 P 28 1) B 5 B i iy ik o7 e
B 2 I CTRP6 7K F & A Sr AR 47 B R (P <
0.05) , W% 3,

R3O AIS BHEMAI BB LI Z R Logistic [
il
Tab.3 Multivariate Logistic regression analysis of factors affecting
the degree of neurological deficits in AIS patients

ERG B1E SE{f Wald{8 P15 OR{H 95%CI
(RPN -0.002  0.070 0.001 0.974 0.998 0.870~1.144
fEFRZEARR 0778 0.267  8.509  0.004 2.178 1.291~3.674
CTRP6 -0.155 0.070 4.901 0.027 0.857 0.747~0.982
KLF10 & 0.115 0.048 5.802 0.016 1.122 1.022~1.232

2.5 Ifil# CTRP6 KLF10 /K F-X} AIS H 3 # 25 1) fig
JEBIR A2 WIAAE AWl CTRP6  KLF10 /K -5
MSHEA LW AIS HE #f 28 U) 58 51 5 it 19 ROC il
&AM & T AR (AUC) , &5 R BRI TE
CTRP6 . KLF10 /K- —F B G2 W AIS [ H #h 4T
REEE B AY AUC 4351 0.835.0.821.,0.915, & B A
P T2zl (Z/P=2.868/0.004 .3.054/0.002) , U3
4 &1,

F4 M CTRP6 KLF10 AKCFXF AIS £ 3 b 22 Dy il 5 E Biuiit
Wz BTk e
Tab.4 Diagnostic efficacy of serum CTRP6 and KLF10 levels for

severe neurological deficits in AIS patients

~ ) 2%
b BRI AUC  9SwCI WU fRRE L0
H
CTRP6  73.52 ng/L. 0.835 0.762~0.893 0.659 0.853 0.511
KLF10  258.70 ng/L.  0.821 0.746~0.882 0.781 0.758 0.539
THA 0.915 0.855~0.956  0.805 0.895 0.700
3 3t 8

ATLS J2 5T PN 2 ik B s PAT 98 3 Z0A) — b P R i
B, R EEs s R EAE 2 A7 T 42 )
RERRLA , MEBR PPAG i 22 D) BE B0 A2 A B TR A 2
BE T AL MU 21607, R4 Bl R
PRE IR PRI BN B S22 E AIS [ i 1
g R RO i PN S I 1) NE S /0
NIHSS oAl AIS B35 #i 2 D RE SR S, (HI%
IMEHT VAL 2 AT PR A5 H B HZH]
T 22 T RE SRR DAl AN TR S
A PRI ER RSN 25 M T A oL T

B 1 i CTRP6 KLF10 K-V Wi ATS f 4 b 26 U il = 2 ik
ity ROC £k
Fig.1 ROC curves of serum CTRP6 and KLF10 levels for diagno-

sing severe neurological deficits in AIS patients

bRz, w4 I R P ok ek 38 B & ils oA 2

KBS ol P 2E5 R AN S i SRR | RE IO g
JE S AN AL, TR it 2 R A e PR - R M R, 5 R R
SR S R AR AR 3, R R SR 2 A T, AT
R ae R 1Y CTRP6 J2& M i i 2H 2 B s L.
KA O 2R A SRR I —Fh i R H BB S %
TRAHE AR, ) 5 A5 50 5% | R STt v 4 A
FEAIA T SC S, R 4P % o S AL FpL 08 1 4F
FHM S - Ut 175 S 09 /0 B AR K A 28 2R 0 401 47 B 7Y
o ST CTRP6 2o 335 B 5 24K | g 38 i A2 i i 1
LB 1A B FRab ks /b 16 A AR T = A K
MM A 28 22 40 SR AL Ry O A e B 7= . CTRP6 7
MBS P 2 HCMEC/D3 45 ik Bl ik 655
LV CTRP6 BEME i3 316 AMP 456 25 11 I/ 1% 5% o
P21 2 2 AT 2/ 2T R AN ARG 1 15 S5, i
il 5P SN | SECE N S A T DA TR S A e
YRz A5 L T CTRPG I 2 BB FR 9 /) Bl
G A L/ P P 28 0 SR I 9 S oy A 24 i
U8 BT 45 R R, ALS B3 ILTE CTRP6 /K- F
ik, HIME CTRP6 /K F-FHiE 5 ALS B3 4 D BBt
T B I e XU B AR A G, AR AL W] i Sl , CTRP6
REIE AL P Rho ZK % H H A/Rho AH &% Hh 12 e 2
W/ R R G- 5K ) B A RIR (5 5 B s AL,
WA e LR -3-0 i/ 2 VA B 15 8 B A% e s I
FLR 2 KT 2/ ML R IMER | 55 851
PE VB S AR F 35 P SR R TR PR Rk 4
SRPT A AN T P A LB A T SE R ek, S 4
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2 R G EACR B R SN AT IR T, AT B ATS
A T RE B R T

KLF10 /2 G 4 | P B2 40 | i 28 50 55 22 Fh 4 i
FEIRI—FhEERE e S R, F A L R T S A
S e Ak A4 K A F-B (transforming growth factor-§,
TGF-B) J& , i 2k /INBE S 5T B[R] 22 9 (small mothers
against decapentaplegic , Smad ) % 15 5 1M §i] 3 & ik,
PRI AR TGF-B 755 B LA 1, fE3d i i K TGF-B
T OO R A B O BT AT S RN
(e S S R 17 el VAN = W I O ) (R
7= R KLF10 &3 i 9 TGF-B,/Smad 155l
A AT T e e iy PO T S A M A T L K B0 Bk
PHZER R, R KLF10 e 46 1 K1 2 38 F 4 it
PR, DT 206 /0N A SR A A T S B ot/
PR KLF10 f R mT LA i i 42 Ak I 38, 200 i
PR T o AC 8 i e 1ML 5 P9 B2 A B o 45> PR A S 6 3
FW TGF-B {5 53 P& AE AIS 5 A& v Bl 3035 , 30 441
TGF-B 155 HH &8 [ 1A e v K b 3 bk b 22 /) B
SEAL R B R BRI AT I RE S A gT G R
R, AIS B I KLF10 /KF7F &, H i KLF10
AETHR S AIS BE A REHUR R B M E A o,
YEFIBLEI T RE S , KLF10 BE i B405 N-myc/ B R e i
5k I8 A RIIEYE 530 B R A% 5 S T2 R 2
FHOC R 2/ 100 21 28 I 40 1 5 3 I, 3 o R M T
T IE AR TSR Rk R HE A 4 R G A A
SR RN T, S35 ATS 2 4 ) Rl Bl e
JEANE 2 [l KLF10 /E A TGF-B {55 1Y F i
F, AT R AL TEOR TGF-B 15538 A 5 (14 8L Ak B S A
RV, E— ) AIS g R, Wi
FAL I RE SRR T |, (X R 75 i — 2L SRR S

AW R I, WA FE IR TR 5 ALS 35 22Ty
REBRRE N EE A G, 25 T8 5 g A8 6 1A FR 44 R e ke B
ML ZHA L AR ROC 14 87w, 1
5 CTRP6 KLF10 7K FEEA WAL AIS B3 22 D) g &
FEBAY AUC K 0.915, KT IlL#E CTRP6 KLF10 7K>F
FAITAR Y 0.835.,0.821, Ui Il CTRP6 KLF10 7K
SERTRERLA ALS fB Pl 22 ) B Sl R B 1 AN 8 A
HIBEA KM CTRP6  KLF10 7K V- 1] E B 47 Hb fif B¢
AIS S 2 Dy e BEAR Ak, DA T T4 25 1) g i 45
PR TEA ke
4 % it

ZE EFTR, IMLH CTRP6 KB AR AT KLF10 /K-
FHEE ALS BB 22 ) Rl Bl RE B EE A DG, R
B X AR 2 D e B AR B (A SR B . (HARHIFGE R

FHULIFSE  REAS B AL T R R M 45 SR i AR S
RABEFEAL M T 1L CTRP6  KLF10 7KSEXF AIS
H PP T RE BB AR FE 1 RE A, A 4B X TS A (8 1t
SINABFFE IR KT CTRP6 KLF10 (1) BARAE FHAL ) #E17
=055, L, RPN TE ZREA i —2
KAF I CTRP6 KLF10 /K-F-XF AIS H 2 #1 4 T) fg

PR B TS A ITAL 8, IR AR R 3 AE AIS 2

PV LA
T i e 5 T 4 7 W 2
12 Sk s B

A BT O R, AT S AR e SRS TR R
AT ST L, 2 il B 18 SO A A 4% L 8 7 L St pF A A
TR PORHE R G0 SUB U %38 5 & ST ST B, BB
AR TS AT s A SR R 1R SRS
S 3k
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